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(57) Abstract: 



PURPOSE: An oroanic electro-luminescence device 
and a manufacturing method thereof are provided to 
improve production efficiency by forming a thin film 
transistor array unit and an organic emitter on a 
separate substrate. 



CONS I II U I ION: A driving device{ I ) has an extension 
unit extended to a pixel area. A protecting film 
includes a first contact hole which exposes a drain 

electrode( 1 28) of the driving device and a second 

contact hole which exposes an extension unit of thej 

drain electrode. A gap maintenance unlt(140) is formed on the exposed extension unit. A connection 
electrode(l42) is connected to the exposed drain electrode of the driving device and formed along the gap 
maintenance unit, thereby being contacted to the exposed extension unit around the gap maintenance 
unit. A first transparent electrode(202) is provided on a surface of a second substrate facing a first 
substratedOO). An organic emitting layor<204) is provided on a lower portion of the first electrode. A 
second electrode(206) is independently provided on a lower portion of the organic emitting layer at every 
pixel area and contacted to the connection electrode. 
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♦ * 

SOmdi 10-2004-0079476 

100:^ 171^128:11^1?! 
HO : 3 -fr^T^e 112 : 3^ 
200 : ^11 2 7]^ 202 : ^ 1 
204 : -S-71 ^i^^ 20b : ^1 2 
250:^.^.^- sfle 

-8->'|^.^l t^4i>^F^ ^4(electron) ^d^(catliode)4 ^J-?-(hole) ^^J ^^(anode)^^^uH 44 

ELDfe ol^§">t! 'S^7l. CNSCciir naviKation system). PDA. Camcorder. Palm PCf- cflY^fi) ^^;,fl^o^ 
4*^ =r- sat: ^Mifl cl.A^tillol:^ <^7q;<laL Slcl". 

*7l^7(| ^3-^^ °8^q>iT3(passive matrix type)4 V¥ ^«^q>:'a(acUve mat 

fix typc)^ XI 

tfleei-*.^ -8-71^711 ^-^ a ^ ^J^Soj 5fl4. 

o)*!-. £ 1* '^3:^<^ ^^^A V* t.-Bee}-t<g -8-71:370 rJh^4:4*>-l -T^-S- yfl^?-^ o.^ >a'a^T:l-. 

j£Ai$ v\s} y^o]^ -fr/ld?1) 'a^^^-4(l0)^ ^ 1 :'1^12)iil ^^o( e^^-Ma;<)/'.tl(T)oli^lo) « (14)5} ^^y] 
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S5|^5| 10-2004-0079476 

^4i:»KlO)'I ?^'yJa^:^. 

o)^. i 2S tats^o) -frxl^;^ ^•-J*.^-*'^ 4'4M4}J<j:it] ol«llol^-5 7im-^Jii ■^'^^it. 

cj-^ii^^ i4(T s)4 ^-^ D)s)-iiS.e|:^l ?|BtlA)Ei{storafie capacitor : C st)^> T'-Sslcj. 

4. 

44 ^-^l, yWl2)'^'^i 4S. ii'a ot"! "S-^So-S. ^-9*! ^IHM «1|^(32>4. Tfl^s ugA) 

(32)4 t-a^* ^^hll ^ai >Hs. 24 4fe flhlLl «ll't!(34)n| =?'«€14. 

-S -^loO. -3-71 i^lolfH Hll-i1(3'l)4 sg^sMl ol^S "tt Hl-iiOS)"*! ^•^«4. 

'--OU i^(T s)al A^'KT d )^ '11 "I ^ ^^(36,38)4 <H4li-?(40.42)3l i-S -■^^(46.48) 9J n 

ifl?! -^^(so.sa)-!- £t4t 44H^^l^El7V 4« ^!4. 

¥-^014. -5^71 i44J ±4(T s )^ 'fl-^lS 4^(36)^ -^^4 ^a^lS "11-9(32)4 'y'^sls, ^^7) i^i ?1=(46 
)-& 1^4 EII0I4 tin^.{34)4 ^.4^c\: 

*7l 4i4(T s)"*! -"= ai?l ^^(50)i- -*7l ^ji^ i4(T ^ ).o-] 7il4M :5i^(38)4 C! *.(54)-i- ^4 'A^^ 

^. 

^7] ¥* i4(T D )*1 ^^(48)^- ^4 a€ «lHd(35)4 SB?#(56)g « 1«4. 

iE4, ^4 4i4Cr d)*^ 4-t(52)«- 44i^(l')°f| 4 1 44(1(5)4 ^3#4i-?;- ^^^S^. 

olBfl. -^71 4* "H-^(n5)4 :i 4^31 41^ ^c)^ali^(i3)-8- •S^4-g- 44ol| -^^ i!i£cl^l 44a16|(c 

0)4. 3* tifc«l««l ^#1* 4Sf ^"l ^-aS 4«^ii«4^-El 4?ll»17"t j£*«^fe-S■7l:^7^ *4i44 
•a-g- 'S'344. 

£ 3f- £ 24 m-ni'* 44 ^'^^ •Pr7l4?ll ^^8^4:44 'S'as.44.(¥*4:4(T n )^ ^=9-Jf4 ^"a-S* £4^ 
J^"ii44.) 

£A|^ 44 -S-^li^l -^^^4^ 7llo|E ?i^38)4. 4em^(42)4 ii^^ 4^(56)4 4^52)^ £ 
S ?^*4i4^ 44S'34ie|fT 0 )y[ ¥*4i4(T ^ )«l 4^<>llt- 49a4(r.7)5- A^o|o|l ^ji 

4(T n ^^11?! ^1=J(52)4 ^ #4fe 4 1 4^(10)4. 4 1 -A^iiO^i ■it^<^ 4^^ 4*1 1t*4te ^4 
f'(i8)4. *4*(i8)4 -^V-ife ^ 2 4"; (20)4 T^4€4. 

471 ^*4i4(T D)s^fe- "^iii .•'•i£ej4 ^4>^lEl(C st)7>¥'SsH. 4:.^- 4^(56)€- .^.M4^ ^44e1(C c-) 
isl M 2 4^4*).''I14)n5)4 'J^44 •744"l, 4^1 4444 4 2 4^(36)4 4^4t 44 444 *?cie?i''l 
s|A|El 4 1 4^(15)4 7444. 

44 ¥*4:4(T n)^.^.s.H^ i4>^14(C st)4 47| t^(l8)ol 714S1 4eHfe4 2 4^(20)4 
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-s^^'i 'J 1 ?i^(i6)4 ^%^(i8)^ 'J 2 ^1^(20)^3. ^-a^ *^^<»B*j. .'II 1 'a 2 ^^o^ ^^'ij-yoi ui-cj 

^nr ^^-S^Cbollom ciiiissioiO-4 -5^^ ^^-^dop omissioiO^S .-t7|l ifll^i^. 

•d. a-fe iy^r^ ^qoq o^afl f.^^^ :»(l^i1ol -^Jttol -^milfe '^'r-'}^^] ^^-^ 3|:^3*«F/1 



jaol-^l. I^?] sefl-l 7Hfe ^^-"J?. ^4. 

"14 T^ij^-. f- 7ijari- -^^ * 7Wfe 'B•^«il '5^71 -ai?!^"! i:«/itf v-^^ o.s. la-a^^ 



?t^V^ 4^4 ^ 'l^ ^^Ji*7| ^ "i-^Pj ;Hl 1 ^^oll 4a. .pr7|?)7)l "e'^a-^^T^- :?Aj5|j, 
cf-r^l S^4:^«^(sub pixel)*! =8*1^ >fl 1 71^4 4 2 71^4; ^7| x|| i 7)^ 0)134] z]- <^^ii}4 7^5] ji 

i^^-^^.o 9. -d^^S 7}.a! ^^;>7ts>: -^7) 7*^^44 ^^^ofl -^7) ^^^VT^sj 

7| ic-g^^ ^'^^ 7j >J.7| iiS-^ iisfl"?' 7'";-'f "^^avM-'l -1j7l ;a^f^^!.fl. 

'44 **H, -^7] -^xi^itfa] ^^0.5. iis^d -a^J^if s} ^ ^4fe SlS dq4: -^lA 4 i ^1-6^4 

fc H 2 7H»- «a^.o| .^..^^ H 1 -il^^: *7) ;i| 1 i^f o« ^"Sfl *7l ft^f^4: -S-7) 4^7) ^^f-sj 

-S-?! 1 ^7| 2 ^.^e- ^.^«>I4. 

g *<S4 c>s^ ^.^oj 4^ ^7i;rt'fl -Ms. '•H St"! ^•asJ:!! ^'r^M 44i<S<^(sub pixel)-*! ^a!€l ^ 

1 /|$4 '11 2 ^1^94: ■5J-''I 'I! 1 --l* •y?!'*) 4 44i '»<J«!44 T^-^sli. 7ll<>|£. d^4 -iflc|>i*=l- d-^4 

■d'; ^ *^. :i:?!^ 4^44 ^f-i^ol! 2l"l^1. •^v! ^*i4fe ^i-^?! P. V. ^^^^ 7f:jl 
4i4s!-; '*7! ^■5-4:44 ^9!-1! ^142! -St-^I! t'^si.ti. ^4 xS-4:42! E.gloi *|^^ y.%i^^ 4 1 ?q*4 
'}^7| >=.glo} .^^fl! "S^t^ a^a^H v^4fe 4^7^ er^g-i 7>s^i a| 2 jT-^ll^ iLasf4: -s-?) 

±44 Hefloi n^.^i? o( tfl-g.sl4 an y.i4 'S-'i ^-SJ^ -S-4T'cf4: -^71 Hfll?! .t^^:}. oJ <j» 
^^4 =g^4fe^ *Aloil -^4 a ■8-=»l'r^* 44 ^^a^ ^ia^^4; -5^4 ^1 1 4*4 4^a.fe 2 4* -yyol 

^'3$ H -?l=J4: 1^4 H 1 ^=is] ^>)}^ ■rr4 ^*i8-?4: -^4 S-?! ^^*t4 4^"« '*7l 
^ 44 a^lAS. 7>a4ji, Aj.7) <S^^.^4 »J^4t: »l 2 av^^*4. 

44i<a^l^ ^sl4fe 1^7l jfl 1 4S ^^9) 4 <g444 TlHJi ^^^4 «14ii^4 ;5i^4 jE.iNl?l 
?i#i>s T^e 4:44 7*4;4# *8^4fe ^7»l«q 5ao|'*1, '»4 7*i4fe 44i«gq«^ 
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^ 1 ^'^^^^ ^^^1 Hi^iy ^r^o] <&^^^^ ic^^t ^ 2 JZ.t*ft ^^^b ^ 

7) icf^^ ^•^^^ >hoii 7.>g^ :a -8-;^tia-g: t^'Hsl-; *7l 7-?-4x;^2l trpJlQl ti:asl!aAl 

-^^l ^-fr-^^^c!-* i4ef ^^^^ ^Ajuj. Aj.71 ;a -fr;^^!c}ftj ^^^5^ ^^^^^ ^^^^^ 
^ d^li4: -S-^l ;^ 1 71^:1- a^^.i^- ;^ 2 7)^ «a\dofi 1 ^^^^ ^^14: ^7] i :jl^i>1 cj-^ 

4 -fr^l ^v^^ ^^^^ ^^^^ ^«<>| >5^7) 344i<?j^ 44 il^ 

i-(Li)-S- s.^^^ -7^^ ^ *fi4 ^^M^^v^. 

ti^i^S-n^ ^c^^l ^A^<H ^^^M, i^n 

it^-^FTi nefly ^ ^J-f^q ^^^l 

'8->^l^\+^ ^-^^^ vlTflsf: >S-7) ^-t^. Hi^l^ ^ ^ ^ol-fe ^4<1 -^1-/1 4 42f ¥ 

^ -T i^^lJi, A^7l ti^g^^s} ^^^^ Tfl 2 ^[^^ ^^iBt^ 

ol^. ^a^^El: ^3l^<^ ^ 'S-^oll 4=. 4?.^^^ ^^]<4^ -a^^c}-. 

-^^e ?2]-y|H<fl>-l^fc| ^-^rv-^ ^v^l 7K>-ofl T-^^->'-, ^^^^^ -tl^i^ "il^^^ ^^^^-^ 

ant)(250)g ^a|^<^ ^^l^cj. 

7( I '55 2 7|^(100.200)-S- Sl-4i(P)S ^i^*|-Jl, -y-?! ^ 1 7|^100)ollfe: ^4:(P)44 itH -S^d?^ 

^ 1 71*^(100)4 ol^^t ^ 2 7l«(200)fi) ^ ^o«t ^] 1 ^q(202)i- T^-a^cf. 

-1^71 1 ^-1-(2U2)51 i5[^<i^ *^^^mO)% tH^JI. ^^it^VdiH)^ 4^*^^ 4 3*4:(P)44 ^t|-^i>lL H 2 

n ^^.(P)44 ^^^l ^% ^ l^^t(204b)-& ^-a^Jii. ^7] ^ l^^'|^(204b)4 '*d-7l ?i 2 ^1(20 

6)4oH ^.^ 4^**(LTL)(204c)^ ^1lv^4. 

* ^'i^ *7lH} sjia^ ^a-S-^^^(140)-g- ^^^4. 

^M. ^7) a*^•^^^(140)fi) ^^oi: ^i)..7.il ceflol :5|^i28H ln*^^ ^-^ojcK 

r+^o.i. ^^y\ Hifl?! ^1^128) H ?!^*(F)^ *^o| -^71 <S*x|4:tKH0)-B- 4v■•^ 

42)* ^^t^4. 
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0)i>l ^^o^ ii^^ Hifl«y •tl'T(128H SL-T- f ^Bf-e,ax)>:ti <^]^<^]y]^ 

}£A]tlt 44 40). "J^iLJ^ TllolM Hfl<3(:£Al«^;<l^ S:it><)"J ^^S^^l n\o]H HJ^XIOG)^ 

:f ^jo|Al. ^71 HlojE H|)^(i06)4 olstj^ iflolr^ «I1>!1(12^) ^ ^«flj>!i(132)o0 <g«^ 
*4i(;*Hl«1fe sub pixeD^lcf ^14. 

i.4(T s V-if it'KT i )fe ^h^h tH-^IH ?1^102,104P^ «^ElH^(ii2.116m ^1^{126)4 
*d ^^(128)J5.S. V-^^cf. 

-M-y] rii^a^rl :^-.^(T s)^1 ^hK^- ^^(102)^ h||>!(10G)4 ^^e^JL. ^1-^(120)^ «]|^(124)4 

^ ^cJlt! ^^(122)^ Ifyl 7*41 4(T c )^^ TllolH ^^(I04):j1- ^^«^<H 7-^^^+. 

^7] 7^4i4(T s )^) ^^(126)^: -^7] :»i««flti(i32)4 'SS^^ 7^*l-:ii. ^^(128)^ <a 

ol?l<i 7^jo| cH?i)o)7l^-g: -^izl-a^"^, ^J-?] S^(128)4 ^^Jf(F)-g- ii^^S^ 

^ 1 ^^*(136)4 ^] 2 e^a|^(i38)^ 7-^ ^4. 

^(140)-& Y^*)-^, ^-B-^l^'a(140)5l 44 -^^l ^ 1 ^^-^(136)^ ^^(128)4 

44 7"1S^. ^•fr^^'SCHoH 4^ 4ofl 7-^^ -3-4 t^V-4 ^1 2 ^^4 ^^44 4.^-^.%^. 
■H^S^^S 'S-^l^ ^ SlJi. <a^'-d'^(142)4 n?4l^ ^^(128)4 £ a^ji^ -3-4 ^ 

-^(142)0) ^S-4^S -^.-aiF^riefi aI-O-^t ^ -S-o-.S-^ S- '*41t *r Sl^ S- 4^4. 

ol4. :£ 6^ ^-4 ^J'v| 7*^-4 ^ ^4*J ^^-44 7-^^ ^^^4. 

.VA|^ ^vn|, 7l^(ioo>a<>ll ^4^ ^4^J^(S)4 7^^(D)^ 44 Tlhm -?1^(102.104)-S- ^-y^vcf. 

-^4 4 ^I4M a^(iU2au4)4 -^^"11^ ?«4H 'g*(!4(iua)4 444-V-. 4^ 'd'd4(ia«)'*^^ 4i^l^-g^(ii2. 
116)4 Ji^ ^:^^*(ll4.ll8)^ =f'd^^, 

^4 .^114:^ ^.^.4(108)^*.- *4 ^"fi-KDH 4^^ W14^ ?1^(104)4 ^.Y-i^ :!^^4::i^ 7^J9^4. 

-^^i A^^ij ?(S)4 7¥?(D)4 ^^?o| 71J€ ii4 (^•^*(ll4.ll8)fi| 44 44« :S^(120,126)4 

;?1^(122.128)2 7>a47ll sj^cfl oiufl. >:4^?^S)4 nzfl^l 4^(122)^^-^4 ^*^(D)4 ii^-^ 
^4^ ^^(104)4 U^^ll^^si 7a^4. 

^4 7*?-(D)^ nzfl^! ^^(128)^1- 44iS 4:^^ 4 'SV^ -a^^VXF)* 7f^4. 
0)3.4^. c±:fl^if.<s)«| 4:4^ 4i45 7 1j4Ji. 7-5r-^(n)o| 7 S-4:4& 7^1* 214. 

-t4 ^^^^ ^ 120. 126X122,128)4 4«10a)4 ^J^^bM.v.«l(l32,134)•g: 7-^44, M^.^ 

* ^4 7*^(D)4 P.^^d ^^128)4. oM ^ ^J-W)* 44 



-6- 



STUmm 10-2004-0079476 



4. 

70*^1 -M^ 4»V .■'1tKlOO)'?H ^i>H.-?-. 44^(1')*! <}V3tAS! ^!M^^(S)i^ ?S-^(U)S H»1 

BlHd«l-<^. ^y] ^t^1l^s)3* ^ f-^(D)o(| 44 4=;<iG2.i04)l- ^-^^4. 
VAla^4fesJ5ft^u>, ^-fcsl <a^o|| tg-ijo 04;.^^ p -^^i A,^;y^(s)«)| >ll«m ^1^(102)4 

'•"IE ""H-acE 5^1 106)* u-y^rK 

clS-o-S, >8-7l >:#1^^(S)S1 ^S-^CDH 44 ^l<^m ^-t(102,104H 4^(100)21 ^Tli *aelf?(S 

£ 76-^ £4* 4*»- '8-4 ^il-'lS •S^q'dOeMJi "1^^ -aBl^{a-Si:H)4 «^S- «]^^ ^2l€(n+a-Si:H 
)* Jfll^.sVH. -S-^ A9)^-^(S)!* ^-g-^-CDH 44 ^-^ol «lEl>ii§>{i |j?,nfi)3>|. ^o) {ft 

^f<114.118)* ii^?V4. 

cV^iiiL. *4 Tll^lil "}(108)^ 'il4*^fe ->h4 ajHU^CSH e^Bf<H T-a^ 7*^(D)s1 

H^lM ^l^(104)-& -V.^i+fe >fl 1 -?^^*(110)-§ ^-l^t^cf. 

£ 7eoO £4* «>Sf «>llJ^Mf'(112,116)i^ .9.wl 114,1 ISM 4^100)3] ^Jl^of f*.-&(Cr) 

-5^4 ^^H^ r(S)sl- T^-V CWoi] ^44fe 5.5} tr-^-S-( 114. 118)4 4?4| 4s. <»14€ ?lq(l20.l20)4 
-^-iHl^ ^^122.128)^ 44 

^^4 i^-y^S).<q ^^(122)^^4 "^^^m /fl"!-^. ^^104)4 ^j-a^^. 

^ t^(120)4 <a«« t-HnjEj BlHi(.V. 591 124)* ^^^4. 

E 7dofl £4* 44 ^4. -a-4 ^ H.zil<a ^^(120.126X122.128)01 ^^j^. 44(100)4 -^4? 
(SiN X )4 ^4e(SiO 2 )* ii}-4w T^^-as-^ -Jtg- -{34€ 44 at 'S-f "fl 444 1:- 'aa£44§s 

^€(RCR)4 4.=?.^(acryl)^ •^4(resin)# it4c -fr/l^^*^ af- ii^^I 44i- Stt Eifij-H ;4 1 

iii4(l30)t- <a^J*4. 

4«-AS. '*4 ^•S-*(D)4 ^^(126)4 "a^g- E^4l.- *4-fr ?!<8xJ4. 

4i-."-M, -^4 ^ 1 H.a4(i30)4 'S^a^i 7l^ioo)4 ^^oll S-^l v.^-y -^^rif- ^ 'd<^€ 441- -faj- 
4:a 3iisi44. ->^4 i/-. ii4(i26)4 ^3^.4^4 '}j-4 ?i|4p. uJiKs. 54 io6)4fe =r4«l *ft^^s. 

« Tlfl. «I14(132)*^^JV^4. 

£ 7eofl £4* 44 ^4. •5J-4 ^ « BJ11(132)4 ^-Sfl 4W100>4 ^?»^ 1*4 ^"3* ^'a*^ * 
4^f* *4 afe ££44 'I 2 Jii4(l3'i)* ^-ti^^ 

cl S.'='.9-. *4 ^ 1 Jii4 ^42 ti.i4(132.134)a 4ei^4. *4 ?(D)<fl 44*1 1 Hifl-y ;i^i28)al 
'a^4 l!^128)o|4 ?!=*W)# 44 iiS4fe 4 2 i^a!*(136)4 H 3 f?^*(138)g '^'9*4. 



-7- 



53H^a 10-2004-0079476 



£ 7fol iA]^ a}j4 ^o], >^7l Hal"?] ^^(I2fi)4 ol»ll ^'ie 'ti=^^(F)# iil-aVfe 2 iLJ.e|-(13'l)ol 
;'l^KlOO)fll ^i-ai "3(806)4 o>H«!{acryl)?l| -r^Kresin)! l^.t«^t■ -?r>'l^'a#^ f" -9^ 

0)^«3-9«4. 

4^ia.S. *7l fl-8-;'l^VHl40)ol 7)*-(100)Sj ^T^-i u\a^ r:^^ ^jt.o. .^.^^Jja. 

^(142)-^ ^^im. 

'fl 2 -a^oiis -y^/i I -jiAHoi 'a««ii-& 'g'a«4. 

£A|^ Hl-sf ^v«|. ;/|^(300)-^J->| ^^1^^(5)4 ^^4(D)«fl 7||"|S ^1(302.304)^ ^-^J^4. 

21- TjolS ?J-=t(302.304)sl -S^oflU ^flolS. ^.9i5K308)ol olS ^.^sK308)-!j-oO?^- <a!EJH 5^(312. 

316)4 ^«?f'{314.318)* T-S^r}. 

-^7) i^^^(S)fif Y^-f (D)2l -S^ol Y-y* i-^l ^«!!^(314.318)fi| '^^oj 44 ol^€ ±i ?1 ^(320.326)4 
HiJll<?1 ^.^(322.328)^ Y^y^tTll sl Ld] olaj. -^/l i^l^^S)!*) Hel)'?! ^.^(322)^ ^7) YX-4(D)i^ ic^^fl 
^-^(302)4 ^4^SF.V.^ 7>a^r+. 

•^SV(D)<H nail?! •?»^(328)£ ^.ts. jt^-aal '?!*?(F)g 7K7lcl. 

■a- 71 4;=i: "3 E.ql?l ?l-K320.326)(322.328)<'l 7)^300)8) ?li9<H| t iLi4(332.334)^ t^'S'I SI. iLitSh 

OH -?J^7l T^^(D)f1 HJlj-il ?iq(128)4. »1»1| ^^^S. -^^^F)^ 44 ii^^fe 4^-«^ e*f#(136.138)-g: 

-S-71 fl^f-CF) olslsl iLi4(330.334) -i^t-ofl ^A};?! 7]^*i^9\ fl-7l9} sS^lol ^^;q>.^340).S. ^AJ 

•*7l ^S-fr^K "EKn-lOfil -^^^oq^ ^7| s.z))oi ;5i^(328) bJ 4'rfi| S^*(138)«fl el*ll i.^^ ^^JW)4 

=d^*l^'9>H *7i 'J fr4=r-'S(340)^ 44 lil^J^t^- ^^^^(342)^ ¥-at*4. ^H. -S-?! ^-?^^(D)flI 
(326)4 '?t^4lT ^.fl «J*!(332)g; 4^ ¥'y«V4. 

44 §e H 1 ^ 2^4<4<^ 4#-S-7i:^ifl t^4i4sl St4 'S'S^£44 Y-Sofl^ -S'S 

?^ H 1 "J! H 2 7|?^'il o]^7i2i$ *:^4-c <^*2- ?f4 *-^H. -»7l 91:3^^4 *4\&^^sj ^ 2 ^^4«l 
S'?g'*4*l7Mm4^l-*ci. 

4al« ¥^014. €• *'34 'S^^ 44 S4 ^7] njflt! ^^4 "a^^i^ 444 ^J^'S^jg- 
4. 

°I4 ^f- 7*4^ ^ 1 4 2 4a^* «44^t ^'j ? -fr^q^^eol ■a-^lofl fi)s8 ^4 ^^?i^4 ¥-^4?l 
i.^4 •^-S4cl4i -diSl «:5<>l "S^^^ 4^? ^-^ *T^s.a. ^4. 
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■S- S-jH ^7\^A] 'g^^ai4^T "Vi-jsl- ^-fh S.-'i?} 21'+. 

-a^fc *u s^^I^sa^>^E^«^ ^. sat .^.3^«w et4-"?- si"?. =r-&* ^^^t- s.^^'y sin. 

-^71 ^-S^±7f<q nefl^ ^^.q ^^^^^ ^a|l ^:gslta ^^s^l »• a 

79 i^-asi-ol. -*;'| ^^i^d^**) ^^^.'^rf ^<d^tie^.v ^lisl ^t«i s ^ jtjfe 5a cK 

(57) ^t'sI "S^l 
1. 

Ms. o\^ AM T-aslJa 4^3] ^4i<a^(subpixelH ^ 1 7lJ&4 H 2 7)^4; 

^7) ^^4i4tt ^i.<8^^^ "S^J-^ -a^^-^*- 71^1 ^*rt:^2|-; 

-^7] ^^i^sf ^i-^ofl ^-:^s)p.. -^71 ^^±;4sl ^^91 i^g- ^ 1 ij-71 nfl] 

?! -H.^s) <H=SV-t •'11 2 -S^ S-^ i^htfc ^.215^4; 

-*7l i^*:ii4sl .v.-S-^l ;j)^ai. ?i.as|?!'*l ^7] ^-fr^ff-S- n+ej <9-SS|fe *a1o||. ^7] ■fi-'^^f*'*] ^"s^ 

^7] 1 7)ja-34 uf^iir 2 7l^ <a^oii 7-^^ 1 .^^4: 

x5 I ^^s] s^tLoq 7^^ ^7) ^^^^4: 
-*7l *^^*>1 3}.^o| ^7) 4i<a«? «.S ^-flsia. ^7| «a^^4 «a5^«t4=^ "1 5! 

^ 1 ^<H| Slol-H. 

-*7| a^J^l^'l^* ;»« 1 7)^4 2 71^01 «M7lBl# -S-^mfe 4^1^^! -fr7|^?fl "2:^414. 

?^ I ;d";>& »<^-->^i«»u afl 2 -dTfi- -d^t *4i4. 
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-tt^l I t!^-i!-iV4o|E.(iTO)4<Jl-&-^a-sV4<>lH(i20)4 'i!&-s»-^aL-a.4olH.(rTZ0)S- 

^ 2 ^ -^'^l- ^^(Ca), ^f^mCAD. "laifl^CMg). e)#(U)-t itatfe ^ o]^^ 'u'^SlS. 

«T^^ 6. 

>«.ls. oH ^^ysioi >4=^-5| si-i<y^(sub pixcl)°l =8H€ ^ i ^ 2 71*4; 

•*7l ^*il;«^a^ AifV^ i^flj -S-^oi ^A^slJi. ^%-±?ka\ caiioi ?i 1 S5^g4. -ifr?! 

?! ^^fil iiie^^ ^^^s. >4 2 ^^^^ i'&it^ 

^7] int€ Hell?] ;?i-t a 4 ^Ajo)) ^71 <a^^-=t4; 

;H1 1 p\m °K-ia.t ;H| 2 ^<d«il ^-S^eJ ^.^t^ ^) i ^1^4: 

-^71 -fr?! ^'<^^<s^ g^J?■o|l .^7) ^^-^^ 7-^^ ji. -^71 ^^a^^^ =s^«i^ ^ 2 

^ jfjB^^ ^7):a?(l «^iii4. 

7. 

/^s «»M o1.«i| Y-aS "fl 1 7l%4 H 2 7)50(1 r4^<Ji 3^.4;<a«^^ ^<»14Tr ^D!*: 

7^it4^=r yy^ 7-&±4 ^'y<a?^i4: 

-^71 7¥^t.44 4;.4f| -y ^f-MI ^-liJi^U, -a7| ^fr^i^fl Hsll-?! 7I.1-3- Jt-ssj-fe ;4| l S*^*4. -1)71 HeJl 
"^-S^S sfl 2 iLt4l: a.i4^ ^^<J«H:- ^114: 

-Jf?) ^Vi4ej <nt« .«=.i!ll'?! .^^4 •assl^'^l '*7l 42f ^^^fe V-'^loH. ^kA ^ -8-4=^=^4 

-^7) ?i I 7liJ4 nf^Jife ^ 2 7l* ^Jt^oll ^i^^ ^ 1 ^J^^ ^'^^^ ^7fl4: 

-*7i ;«j I ;ji^2i 6t^o| 45-7) -g^^^^ ^a-yitfc ^;il4: 

•S^7) -s-y] -J^f'sj ^/) 4it<a«j 44 ^iga} OS. ^.^42. >S7| o!a^--j4 ^ 2 41-^ ^-^^ 
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S.m^ ■^^\^A] ^^i^^-a. 

8. 

^7^01] sio^Al. 

"^7] ^^:^]^^\^ ^7] ^ 1 .71^4 7^ 2 7^*21 o)^7l?ja ^if^oj ^jl;?!^* ^i'Jfi. 

-*7l ;^ 1 "J^^^d^ol-V. ^7] ;Hl 2 ^^?! ■f}-7| 'd7ll ^i,^ ^if:*'^. 

^T^* 10. 

f-"? ^^1- 3# * •»-7l;a?ll 
11. 

Y^J^d -n-7l^;^l «hiJ-^-.x> >^3:»*'S. 
^^fl^ 12. 

•*7i ;H| 1 7]^ oj^s; 4 <^'^"}4. 'Hole «!!Eiuf-i!|- ±^ na|?i >.jf)>j i 

•}}-7l ^#i>+J* i^a^ 4:4?! T^-ljsl Jl, -*7l ?§-:t^«l « =d^-2- ;<i 1 ^/] Hvfl 

?i H.^sj » a-disV^ ii^i^fe 4^.Hal J?«?^ii ^ 2 ffs? J* Jt*i4fe iiJtvt* ^a^^l 



it<&ov& •8-71^711 ^M.^-.-tf-a. 
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